Arsenic urinary speciation in Mthfr deficient mice injected with sodium arsenate.
In most mammalian species, arsenic biotransformation occurs primarily by biomethylation and reduction reactions, with dimethylarsinic acid being the predominant metabolite excreted in the urine. Methylenetetrahydrofolate reductase (Mthfr) plays a key role in folate metabolism by channeling one-carbon units between nucleotide synthesis and methylation reactions. In the study on transgenic Mtfhr knockout mice we investigated: (1) whether Mthfr is an important determinant in arsenic biotransformation by performing urinary arsenic speciation, and (2) whether dietary folate deficiency alters arsenic biotransformation in these mice. The Mthfr mice fed folate replete or folate deficient diet were injected with sodium arsenate 1mg/kg, and placed in metabolic cages for a urine collection. The urine was analyzed for arsenic species. Additionally, folate and homocysteine plasma level was analyzed in Mthfr mice. When fed a folate control diet, the Mthfr(-/-) mice excreted significantly less of the total arsenic in urine than did the Mthfr(+/+) and Mthfr(+/-) mice. The Mthfr(-/-) had significantly lower levels of pentavalent arsenic in their urine than did the Mthfr(+/+)mice. The wild type mice excreted significantly less pentavalent arsenic when they were fed folate deficient diet comparing to control diet. The current data suggest that both the Mthfr status and food folate level modulate in a significant manner excretion of arsenic in mice, following intraperitoneal administration of sodium arsenate.